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Propagation in a Crystal.
In a homogeneous crystalline medium, the relation of force to strain may
be expressed
P, Q, E = 4?r(off, bfff, cfh*) .....................(18)
where a1}b1} cl are the principal wave-velocities. We here suppose that the axes of coordinates are chosen so as to be parallel to the principal axes of the crystal. The introduction of these relations into (7), &c., gives
~dt? ~ffll     * ~ dx '      dP ~   1              dy '       dp ~~ 1               dz *
where
n = a*dfjdx + bfdgfdy + tfdh/dz...................(20)
The principal problem of double refraction is the investigation of the form of the wave-surface. By means of (19) we can readily determine the law of velocity (V) for various directions of wave-front (I, m, n). For this purpose we assume
/, g, h = (\ ^, v)eik<a,...........................(21)
where
to — lso + my + nz- Vt,...........................(22)
and Tc = 27r -f- wave-length.    In accordance with (2) we must have
signifying that the electric displacement is in the plane of the wave-front. If we now write
n = n0e*«,
and substitute the values of/, g, h from (21) in (19) we find
so that by (23)
...................(24)
which is Fresnel's law of velocities, leading to the wave-surface discovered by him.
Reflexion at a Twin Plane.
We are now prepared for the consideration of our .special problem, viz., the reflexion of plane waves at a twin surface of a crystal. We suppose that the plane of separation is ao — 0, and we assume that there is a plane perpendicular to this (z — 0), with respect to which each twin is symmetrical. The only difference between the two media is that which corresponds to a rotation through 180° about the axis of «, perpendicular to the twin plane.                13In like manner for the reflected wave we have
